Expression of the yeast aspartyl protease, proteinase A. Phosphorylation and binding to the mannose 6-phosphate receptor are altered by addition of cathepsin D sequences.
Proteinase A, a yeast aspartyl protease that is highly homologous to the mammalian lysosomal aspartyl protease, cathepsin D, was expressed in Xenopus oocytes and its biosynthesis and post-translational modifications were characterized. While 29-45% of the proteinase A was secreted from oocytes, approximately 37% of the cell-associated proteinase A underwent proteolytic cleavage, characteristic of delivery to a lysosomal organelle. Although proteinase A is not targeted to the yeast vacuole by a mannose 6-phosphate receptor-dependent pathway, 2-5% of the proteinase A molecules expressed in oocytes bound to a Man-6-P receptor column. However, analysis of its [2-3H]mannose-labeled oligosaccharides revealed that 14-23% of these units contain phosphomannosyl residues. A hybrid molecule (H6), in which the propiece and first 12 amino acids of proteinase A were changed to the cathepsin D sequence, was also expressed in oocytes. The binding of H6 to the Man-6-P receptor was approximately 12-fold greater than observed for proteinase A. This increased level of receptor binding could be accounted for by three factors: 1) a small increase in the total amount of phosphorylated oligosaccharides, 2) an increase in the number of oligosaccharides which acquire two phosphomonoesters, and 3) the presence of a greater percentage of oligosaccharides with one phosphomonoester which exhibit high affinity binding to the Man-6-P receptor. These results demonstrate that proteinase A is recognized by UDP-GlcNAc:lysosomal enzyme N-acetylglucosaminylphosphotransferase. However, this interaction is altered by the addition of cathepsin D sequences, resulting in the generation of a higher affinity ligand for binding to the Man-6-P receptor.